Objective: To estimate the association of parental drunkenness and parenting style with alcohol consumption among adolescents and the contributions of parental drunkenness and parenting style to the prevalence of binge drinking among adolescents. Method: Cross-sectional survey of a representative sample of secondary students aged 13 to 18 from 27 Brazilian state capitals (n=17,028). Private and public schools were included. A self-report questionnaire collected data on adolescents' alcohol drinking behavior, parenting styles, and parenting and peer models of drunkenness. Results: Non-authoritative parenting style and parental drunkenness are associated with binge drinking among adolescents. Authoritarian, indulgent, and negligent parenting styles were associated with 1.50-, 2.51-, and 2.82-fold increases in prevalence of adolescent binge drinking, and parental drunkenness, with a 1.99-fold increase. The non-authoritative parenting style made a larger contribution than parental drunkenness to adolescent binge drinking. Conclusions: Non-authoritative parenting style and parental drunkenness seem to play an important role in adolescents' binge drinking behavior. At the population level, parenting style appears associated with a greater contribution to this behavior among adolescents. Prevention strategies targeting parental drunkenness may be bolstered if a broader approach including parenting styles is in place.
Introduction
Alcohol is the most widely used psychoactive substance by all age groups, including adolescents. 1, 2 European studies show that nine in 10 adolescents have already consumed alcohol by the age of 17 to 18 years, 3 while in the United States, about five in 10 adolescents reported alcohol consumption by this age. 4 Brazil has intermediate figures, with eight in 10 adolescents reporting consumption of alcohol by the age of 16 to 18 years. 2 Because of its serious immediate and long-term consequences, binge drinking (five or more standard drinks on one occasion) is a major public health concern, especially among adolescents. 5 In Europe, 38% of girls and 43% of boys aged 15-16 have reported binge drinking. 3 In Brazil, a similar proportion (32%) reported this behavior in the month before the survey. 6 Binge drinking is associated with road injuries and deaths, being a victim of or perpetrating violence, engaging in early or unsafe sexual activity, and delinquency. Moreover, adolescents who drink alcohol are more likely to have alcohol-use disorders when they become adults. 7, 8 Studies have shown that parental disapproval of alcohol consumption, as well as a good parent-child relationship, are associated with lower levels of alcohol consumption in later adolescence. 9 Good communication between parent and child, not only alcohol-specific but also about other issues, also seems to be associated with lower levels of alcohol consumption in adolescence. 10 Parenting styles are a classification of parent's behavior according to their demandingness and responsiveness. A four-style classification (authoritative, authoritarian, indulgent, and negligent) has been derived from these two dimensions. 11 Authoritative parents, in this context, are those who are able to provide both nurturance and limit-setting. Although there are no standard parental behavior measures, 10 the scale used in this study measures nurturance looking at the adolescent's perception of emotional support and parental attachment, while demandingness is mainly measured by the adolescent's perception of monitoring and control. 11 Parental monitoring seems to be a protective factor against binge drinking. 10 Parental support also has an important role in delaying the age of onset of drinking, lowering levels of drinking in older age, and preventing binge drinking. Parenting styles that feature lack of monitoring or support can increase the odds of binge drinking by adolescents. 12 Parental drinking correlates with adolescent drinking behavior. It is associated with both early alcohol initiation and levels of consumption in later adolescence. 10, 13 One possible explanation is that adolescents imitate their parents' drinking behavior. 14 Parents who drink might also be more permissive regarding levels of consumption and expectations about adolescents' drinking. 15 Despite a vast literature on factors associated with adolescent drinking, it is not yet known which of the aforementioned factors contributes more to adolescent binge drinking. In this study, we aimed to assess the contribution of non-authoritative parenting styles and parental drunkenness to adolescent binge drinking in a large sample of Brazilian students.
Methods

Study design and participants
This is a secondary analysis of data from a survey about drug consumption among Brazilian students, conducted by Centro Brasileiro de Informac¸õ es sobre Drogas Psicotrópicas (CEBRID) and Secretaria Nacional de Políticas sobre Drogas (SENAD). 2 The sample was designed to be representative of high school students aged 10 to 18 from 27 Brazilian state capitals. Based on a national register of all educational institutions, we obtained a list of all public and private schools for each of the 27 state capitals. The sample was stratified according to levels: schools that taught only middle school; schools that taught only high school; and schools that taught both levels. A proportional sample was allocated to each of them, according to the number of students (based on the number of classes in each school). Then, we randomized by stratum, school, and class. A detailed description of the methods has been published elsewhere. 16 The school response rate was 86%. A total of 789 schools (512 public and 277 private) participated in the study. The student response rate was 79.2%; 20.5% of the students were absent on the day of the survey and 0.3% refused to participate. The final sample size was 50,890 middle-and high schoolers.
High schoolers completed 19,230 questionnaires; those in which respondents answered in the affirmative on an item regarding a fictitious drug were excluded from the analysis. We also excluded questionnaires of students who did not report their gender, did not complete the parenting styles section, or did not answer the question about parental drunkenness. This study is limited to high school adolescents aged 13 to 18 years (n=17,028).
Data collection procedures
Data were collected through an anonymous, self-report, standardized paper-and-pencil questionnaire. A specialized company, experienced in national surveys, conducted the data collection under the supervision of 27 regional managers. The questionnaires were applied in groups, in the classroom, without the presence of a teacher, after a brief explanation about the procedures. The questionnaire took around 40 minutes to complete. To avoid contamination, the survey was conducted in a single visit to each school. To ensure that all procedures were standardized and applied in the same way in each schools, the team received detailed training from CEBRID investigators.
Ethics
The Universidade Federal de Sã o Paulo (UNIFESP) research ethics committee approved the study (protocol 1652/11).
Schools were first contacted by telephone by the regional supervisors of the survey. Then, a letter of presentation signed by CEBRID was sent, along with letters of support from the Brazilian Ministry of Education, SENAD, and the state and municipal departments of education. Consent was then obtained from school principals. On the day of the survey, students were informed that they could refuse to participate and, in order to do so, should leave the questionnaire blank. Thus, participation was voluntary. Students were assured that they could refuse to participate and that, if they chose to participate, all information would be anonymous and used for research purposes only.
Measures
The questionnaire was based on a World Health Organization (WHO) survey model, adapted to Brazil and used in five previous surveys. 17 
Dependent variable
Adolescent drinking behavior. The sample was divided into three groups according to consumption of alcohol in the previous 12 months: students who reported not having consumed alcohol (non-drinkers); students who reported having consumed alcohol, but not five or more drinks on the same occasion (non-binge drinkers); and students who reported having consumed five or more drinks on the same occasion (binge drinkers).
Independent variables
Parenting style. We used the Parenting Styles Scales developed by Lamborn et al., 11 adapted for Brazil by Costa et al. 18 The scale is composed of two subscales: responsiveness and demandingness. The responsiveness subscale assesses the level of parental emotional support perceived by the adolescent (e.g., whether parents encourage them to take decisions or consider their autonomy), while the demandingness scale assesses the level of parental control (e.g., whether parents know who their closest friends are; whether parents know what they do after school). The scores on each scale define the parenting style. The scale had a Cronbach's alpha of 0.60 for this sample, which may be considered moderate. Student scores above the sample median indicated high demandingness/responsiveness, while those below the sample median indicated low demandingness/responsiveness. Students that scored on the median in any scales were defined as missing values and were not considered in further analyses. The parenting style is defined as authoritative when the respondent refers high demandingness and high responsiveness. A non-authoritative parenting style is characterized by authoritarian, indulgent, or negligent parenting. Authoritarian parents are those with high demandingness but low responsiveness. Very responsive but undemanding parents are considered indulgent. Those parents who have low levels of both responsiveness and demandingness are considered negligent.
Reported parental drunkenness. The drug use models were assessed on a matrix, where students had to score family and close friends' use of alcohol/tobacco/other drugs. In our analyses, we categorized this according to student's reports of parental drunkenness. We categorized this as: a) none: if the student did not report any parental drunkenness; of b) paternal and/or maternal drunkenness: if the student reported paternal and/or maternal drunkenness.
Potential confounders
Information was obtained on age, gender, and who the students lived with -both parents, father only, mother only, or non-parents (e.g., brothers/sisters, grandparents, uncle/ aunt). The students were also asked whether they had seen close friends or siblings drunk.
Finally, with regard to school type, the Brazilian education system includes a private and a public system. Both systems were included in this survey.
Statistical analysis
Statistical analyses were performed in Stata version 11. We used expansion weight to correct for unequal probabilities of selection in the sample.
We first described the sample using weighted proportions and averages for the whole sample and for males and females separately. To estimate the association of the independent variables (parenting style and parental drunkenness) with adolescent alcohol use, we used multinomial logistic regression. We adjusted the models for potential confounders (gender, age, peer drinking or drunkenness behavior, public vs. private school). We also tested whether these associations were modified by gender.
We estimated population attributable prevalence fractions (PAPF) for the association of parenting style and parental drunkenness with adolescent binge drinking behavior. PAPF is an indicator of the expected reduction in a population outcome if its risk factors are reduced or modified to an ideal scenario 19 assuming causality. To perform this specific analysis, the main outcome must be a dichotomous variable; hence, we used authoritative vs. non-authoritative parenting style. In this case, we used PAPF to calculate the proportion of adolescents that would not engage in binge drinking behavior if their parents had an authoritative style of parenting. Table 1 describes the sample. It was composed of 17,028 students, of whom 55% were female (n=9,421) and 22% studied in private schools. The average age was 15.9 years (standard error [SE] = 0.04). More than half of students (65.8%) lived with both parents, 22% lived only with their mothers, 3.5% lived only with their fathers, and 8.7% did not live with either parent. Drinking, but not binge drinking, in the previous 12 months was reported by 31.8% (95% confidence interval [95%CI] 30.7-32.9) of students, while a nearly equal percentage (31.7%, 95%CI 30.0-33.5) reported binge drinking in the same period. Girls were more likely to report drinking without binge drinking (35.4%, 95%CI 33.8-37.0), while boys were more likely to report binge drinking ( We estimated the association between parental behaviors and adolescent drinking patterns adjusted by gender, age, type of school, who the adolescent lives with, and peer drunkenness. The estimates for the main variables are shown in Table 2 . There was no gender effect modification (p = 0.154). Who the adolescent lives with was not significantly associated with drinking or binge drinking. Perceived parental drunkenness increased the likelihood of reporting both non-binge drinking (adjusted odds ratio [aOR] = 1.56; 95%CI 1.31-1.87) and binge drinking (aOR = 1.97; 95%CI 1.59-2.44). Likewise, perceiving parents as negligent increased the likelihood of both non-binge drinking (aOR = 1.75; 95%CI 1.49-2.04) and binge drinking (aOR = 2.82; 95%CI 2.33-3.41) in the 12 months preceding the survey. Also, perceiving the other two non-authoritative parenting styles increased the likelihood of binge drinking (authoritarian, aOR = 1.50, 95%CI 1.21-1.87; indulgent, aOR = 2.51, 95%CI 2.08-3.03).
Results
We calculated PAPF from a logistic regression model. Non-authoritative parenting style made the largest contribution (25.5%; 95%CI 20.4-30.2) to binge-drinking behavior in the 12 months preceding the survey. Despite the small difference between the adjusted OR for the association of parental drunkenness and non-authoritative parenting style, parental drunkenness contributed only 5.2% (95%CI 3.2-7.1) to binge drinking among adolescents in the 12 months before the survey.
Discussion
Around one-third of our sample reported having drunk five or more standard drinks on a single occasion in the 12 months preceding the survey. Both non-authoritative parenting and parental drunkenness were associated with binge drinking, but non-authoritative parenting seems to make a strikingly larger contribution to this behavior among adolescents.
This study analyzed data from a large, representative sample in Brazil. To our knowledge, it is the first time that the influence of parenting style and other behaviors on adolescent binge drinking has been estimated in Brazil at the representative population level. However, some limitations need to be acknowledged. First, populationattributable fractions are calculated from relative risks for incident health outcomes and assume a causal relationship between the studied factors. 19 Our finding on these estimates demands caution and should be interpreted with the assumption that, if the relationship between parenting styles and alcohol related behavior and adolescent binge drinking were causal, that would be the contribution of those factors at the population level. Moreover, our data may be affected by information bias, as both parenting styles and parental drunkenness were measured based on adolescents' perception.
About one in three students from our sample reported binge drinking in the previous 12 months. Advancing age was associated with higher risk of this behavior, and private school students were at particular risk for drinking and binge drinking, corroborating findings from studies conducted in a similar population. 20 This risk of binge drinking in the upper classes might also be a trend in other countries with strong alcohol culture and low average family income. 20 Compared to other patterns of consumption, binge drinking is associated with high-risk behaviors such as fights, unsafe sex, violence, and car accidents. 8, 21 This highlights the need for efforts to minimize risks associated with binge drinking among adolescents. Previous studies have shown an association of binge drinking with parental behavior, such as acceptance of adolescent drinking, aggression derived from conflicts, poor communication, and parental drinking. 9, 12, 22 Around 60% of the sample reported perceiving their parents as non-authoritative. The positive association between nonauthoritative parenting and binge drinking found in this study is consistent with previous investigations. 23, 24 Regarding risk factors, Donovan pointed out that family variables implicated in adolescent drinking initiation were composed of three general categories: family composition, acceptance and model of drinking by parents or siblings, and relationship between parents and children. 25 Therefore, multiple factors mediate influence on adolescent drinking. Despite the gender difference in the prevalence of non-authoritative parenting styles and in the prevalence of binge drinking, our study did not show any gender difference in the association between them. Although there is evidence of gender-specific association between some parenting behaviors and adolescent drinking, 26, 27 this difference seems to lose importance when the parent-child relationship is observed from a comprehensive standpoint, as the classification of parenting styles does. 28 In this way, according to previous evidence and to the PAPF analyses of the present study, parenting styles seem more influential on adolescent drinking than any isolated parenting behavior.
In our sample, one in five adolescents had seen at least one of their parents drunk, and this increased the likelihood of adolescent binge drinking. Previous studies have shown that parental drinking is related to early initiation of drinking and higher levels of consumption in late adolescence. 29, 30 However, this association could depend on family attitudes to parental drunkenness and on the factors associated with it. Parental style and lack of parental social skills can influence children's behavior, making them more vulnerable to alcohol use, either by peer pressure or by following a cultural trend. Such ideas are in line with studies by Bolsoni-Silva et al. that pointed to the family as both a protective and risk factor for the use of alcohol by young people, and the repertoire of social skills as one of the variables that interfere with use of alcohol by adolescents. 31 Our results show that, at the population level, parenting styles make a greater contribution to adolescent binge drinking than parental drunkenness. 28 One possible explanation for this is that parental influence on adolescent behavior through their parenting style is stronger than the influence of any specific parental behavior.
The potential greater contribution of parenting style to binge drinking among adolescents highlights the importance of this broader approach, including family counseling, for the development of programs to prevent adolescent drinking. However, adolescent drinking is also influenced by factors other than parental behavior, e.g., access to and advertising of alcoholic beverages, peer behavior, access to leisure-time activities, and lack of life goals or projects. 20, 32, 33 In this sense, the effectiveness of prevention programs should be evaluated not only regarding alcohol consumption by adolescents, but also considering improvements in parent-child relationship, building competencies to solve family conflicts less aggressively, and reductions in high-risk behavior associated with drinking. [34] [35] [36] Focusing on families and spouses, as well as encouraging the development of social skills, has a relevant role to play in changing parental drinking patterns. Parents and children need to make good use of assertive social coping skills to establish dialogue, express themselves, develop good relationships with each other, cope with conflicts, and face other daily challenges. Empathetic social skills and skills in expressing feelings are also necessary for both, but for parents, educational skills are especially relevant. 31, 37 It is important to investigate which aspects of adult drinking are more important in relation to adolescent drinking. Moreover, some controversies remain regarding the link between parenting styles and parental behavior. Another aspect that remains little examined is the relationship between parenting styles and alcohol-specific socialization. Information on this could help develop more effective parent-based adolescent drinking prevention programs.
In conclusion, non-authoritative parenting styles and parental drunkenness are associated with both binge and non-binge drinking by adolescents. Although the effect size of these two factors was similar, their contribution to the prevalence of binge drinking among adolescents at the population level was very different. Non-authoritative parenting styles made a greater contribution to adolescent binge drinking than parental drunkenness. This could be related to the fact that parenting styles are connected with a broader set of behaviors regarding the parent-child relationship.
Studies on family relationships are based on the idea that communication and relationship are connected processes and that the relationship shapes communication: what is conveyed by parents and children will always be influenced by the relationship between them. 38 Modifying non-authoritative parenting patterns requires strengthening the parental unit, the relationship between both parents, and their relationship with their children. In this scenario, the development of social skills -hence, of assertive communication -and, possibly, the approximation of an authoritative parental style will be more visible. However, when parents are overloaded by tasks and responsibilities and when one parent is weakened (whether through separation or by loss in general), experiencing stigma, or other forms of exacerbated suffering and vulnerability, support and strengthening should be prioritized. 38, 39 Furthermore, when one or both parents do not have their basic rights guaranteed and cannot guarantee the survival and quality of life of their children, these demands must also be met as a priority. 40 However, in situations where the basic rights of families are ensured and the occupational status, income, and emotional condition of the parents allow them to balance family life and work, psychotherapeutic practices aimed at increasing quality of life and the relationship between spouses and family members tend to promote the development of parental styles that are more participatory and attentive, in which monitoring, emotional support, dialogue, and demand are balanced. 37, 38 Improvement in relationships leads to improvement in families, and vice versa. In the context of better relationships and better understanding, functions and roleswhich include care, legitimation, affirmation of rules and limits, and encouragement of development, autonomy, and responsibility -can be better developed by parents. 37, 38 
